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b ATMOSPHERIC PRESSURE (expressed in iuclies and hundredths). 

The distribution of mean atmospheric pressnre for June, a,nd passed theuce to Virginia by the eveniug of t,he 8th; on 
1891, as  determined from observations taken dailyat S a,. w. 1 the 9th the centre niovecl off the ~niddle Stlautic coast,, and 
and 8 p. m. (75th meridian time), is shown ou Chart I1 by t h e  iiressure mas l i i d i  from Nova. Scotia to Virgiuia. The 
isobar& The departure of the meau pressure for June, 
1891, obtained from observatious takeu twice daily a t  the hours 
named, from that determiued from hourly observations, wried 
at the stations uamed below, as follows : 

Station. 1 Departure.11 Statloll. , Departure. 
I--- ______ I-- 1 -  

Duluth, Minn. ................. 1 t o 0 1  1 '  Chica 0, I11 ................... 
New.YorkCity ................. 1 . $1 006 1 Saint Paul Minn  ............. .~ 

. 000 

L nchburgh Va ................ .oo4 Yaintkouis. ~o ............... ' . .M)o 
C l h a n d ,  dhio ................ 004 , Memphis,Tenii ............... '' --.001 

--.GOI 
Kev West. Fla ................. +.ow , Bismnrck,'h.. Dak.. .......... .: -.002 

north of Mintanst. The mean pressure for June is generally 
highest east of the Mississippi aud south of t h e  Ohio rivers, 
where it is  above 30.05, and lowest over the vest part of the 
soutlieru plateau, where i t  is below 29.50. 

A comparison of the pressure chart for June, 1591, with that 
of the preceding month shows that there was a general de- 
crease in meau pressure, escept 011 the Pacific coast between 
the 40th and 45th parallels, and thence over north Oregon nud 
south Washington. The greatest decreasg in pressure occurred 
from the west Gulf coast nortliwsrd between the Mississippi 
River and the Rocky Mountains to the British Possehsions, 
where it was more thau .15. The greatest increase in pressure, 
.01, was noted a t  Walla Wnlla, Wash., and Eureka, 0111. 

The mean pressure was below the uormal, escept in  the 
Lake region aud t h e  Saiut Lawrence TT;alley. The greatest de- 
parture below the normal pressure occnrred ou the earstern 
slope of. the Rocky Mountains, aud thence southe;tstwerd to the 
south Atlantic and Florida coasts, over the south part of the 
eoutheru plateau region, aud on the north aurl south Pacific 
coasts, where i t  was more thau .05. I n  the Lake regiou aiiil 
63aint Lawrence Valley the departure above the normal pres- 
sure was less than .05. 

The monthly Barometric rauge a t  each statiou of the Signal 
Hervice is giveu in the table of Sigual Service data. 

The table at t h h n d  of th i s  chapter s h o w  the prinvipnl 
features of the high and low areas of the  month. 
Six well-defiued high areas appeared, the average utiuber 

uoted for the corresponding mouth of the last herenteen 
years being 5.8. Of the high .nreas traced f'or the current 
month, two were appareutly off-shoots of the Pacific area of 
high pressure, two advanced from the British Northwest Ter- 
ritory, oue first appeared ou the middle-eastern slope of the 
Rocky Mountains, and oiie apparently developed i n  tlie npper 
Mississippi valley. Oue of the high areas from the Pacific 
coast moved east-northeast to Mauitoba, aud the other south-  
eastward to Indian Territory, where it was ceutral the eveuiup 
of the 30th. Two high areas reached the Atlantic coast, oiie 
of which moved southeast from the British Northwest Terri- 
tory and the other eastward from the middle slope of' the 
Rocky Mountains. The followiug is a brief description of the 
high areas referred to: 

I.-Advanced from the British Northwest Territory aud 
the morning of the 4th was ceutral north of Lake Superior; 
it remaiued over the Lake regiou uutil the evening o f  the 'ith, 

HIGH AREAS. 

_-_  " 
Iiigl;ebt pressure attckndiug this h i g h  area, and the highest 
rel)orted for the mouth, was 30.54, a t  miliite River, Out., the 
inoruiiig of' tlie 5th. Light frost was reported the morniug of 
the 4th in upper blichigau, tlie woruing of the 5th in the lower 
lake regiou, and the uioruiugs of the Gth and 8 t h  iu uortli New 
Euglaucl. The greatest abnormal temperature Fall in 13 hours, 
34O, was noted a t  Dubuque, Iowa, 011 the 4th. 

11.-Appeared over Wjoiniug the rnoruiug of the loth, 
moved eastward to the west part of the lower lake regiou by 
the iiiorniug of the Uth,  and passed tlreuce southeast to the 
Virgiuia coast by the iuoruiug of the l- i th ,  with tiighest pres- 
sure, 30.33, at  Port Hiiroii, Micli., the uioruing of' t h e  13th. 

ILI.-Appeared off the Oregon coast the moruing of' the 
15th nud inoved thence uorth of east to Mnriitoba by the 
morning of the ISth, after which its coupe canuot be deter- 
iiiiued. The highest pressure noted iu connection with this  
high area was 30.34, at Fort Buford, N. Dak., and Qu7Appelle, 
8. W. T., the inoruing of the lGtli. 

IV.-Apiieared over the upper Mississippi valley the moru- 
ing of the 93d, moved to the west part of the lower lake re- 
giou ou that8 date, and passing t.hence soiithward was last 
locitted over east Kentucky t'he moruiug o f the  2Gtb, the high- 
est pressure noted duriug its course being 30.20, a t  Port 
Eiirou, Mich., the morning of' t'he 24th. The greatest ab- 
nor11ia.1 fall iu t,ernperatare iu  13 l~otirs, 94O, mas reported at 
Dnlnt.li, Minu., on the 33d. 

V.-Ad.c-nucccl from t,he Erit,ish Northwest Territory and 
was ceiit,ral over Manit,oba t,he lnorriiug of t,lle 35th, whence 
it moved eastward uort,h of the Lake regiou aud disappenred 
during the 27th, the highest pressure re,portetl being 30.33, at 
Port Arthur, Ont,., the moruiug of tlie 36th. 

VI.-Was central off t)he north Pacific coast on the 28th 
an11 iiiorecl t1ienc.e east,ward to west Montana by the moruing 
of the 29bh, aud thence sonthoastwnrd to India,u Territory by 
the evening of the 30tl1, its rate of iidvauce, 39 miles per hour, 
being the most rapid of a8tig high area noted for the curreut 
month. The highest imssnre reported tlnriug the passage of 
this high area, FTW 30.38, :It. Olynipia~, Wa,sli., t,he uiorniug of 
t,lie SSt,h. 

Teu low areas, or general storms, whose course coulcl be 
I)lot,ted for three or more cousecutire twice-daily observat,ions 
appeared duriug the month, the arera.ge number traced for the 
correspouding month of t'lla last uineteeu yea,rs being 9.1. As 
usual i n  June the low areas ofthe ciirreut month were geuerally 
ill-defined aucl of small energy, mi t h  tracks conEned to t,he region 
lying west of'tbe Mississippi aud nort8h of the Ohio rirers. Jnue 
ix'geiierallg Inarked by n umerotis severe local st.orius from the 
L411eghauy to tthe Eocliy Mouutaius, their occurreuce being most 
frequeut in the states of the middle aud upper Mississippi aud 
lower Xissouri ralleys. The more important local storins of 
the, c,nrreut. inoiit8h \vi11 be r e fwed  t'o under t,his heading, aud 
describcld under the heading '' Local storms." Of the low 
areas traced t)hree first nppe:tred ou the southeast slope of the 
Roclq- Monotaius, t,hree iu the re,giou lyiug between the 
inidille Missouri vdley and the Rocky Mountaim, three over 
t,he middle plat,ean region, nud one ou the north Pacific coa.st, 
itud t,he tracks converged toward the Great Lakes and the 
Saint Lamrelice Valley. Numbers I, IV, IY, mid X were ap- 
Ixireubly off-shoots of tlie southeru plateau area, of' low pressure. 
Tho low areit mllich appeared off t'lie north Pacific coast tra- 
rersed the. contiueut in  six aud oue-ha'lf days aud 1)assed off 
the Nora, Scotia coa,st, 011 the 24th. The average rate of ad- 
vance of the low areas, 33 miles per hoar, was soruewha,k1esR 
t , h m  usual for June. 

From the 5t,h to t h e  Sth, a,ud 29th a,nd 3Otl1, low pressure 
preniled uort,h O C  Mout,nutt; ou the 10th ail area of low pres- 

<]LOW AREAS. 
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sure moved northeast from north Texas to the upper Missis- 
sippi valley, and ou $,lie 17th :tud 18th an area of low presbure 
was ceutral near Chesapeake Bay. 

The following is a description of the low areas whose tracks 
appear on Chart I:  

I.-W;m apparently an off-shoot of the southern p1:iteiiu 
area of low pressure, ancl ou the morniug of the 1st was w i i -  
tral orer the east part of the middle platean, whence i t  moved 
northeast to Nebraska by the eveniug of the 211, and tlieiice 
southeast, nnd apparently dissipated over the uorth part of 
the Ohio Valley the night of the 311. The storm decreased in 
energy after advancing east of the middle Missouri valley, 
tlie lowest pressure, 29.46, beiug noted at Moutrose, Colo., 
the morriiiig of the lst, m(1 a t  Cheyenne, WJ-o., the ereuiug of 
the 1st. Rain fell generallg in ;idyance of the storm-centre, 
the rain-area extending eastwnid to New England by the 3d. 
Thunder and hail storms occurred in the middle illishouri r n l -  
ley on the l s t ,  in the upper RIississippi valley and the Lalie 
regiou on the Sd, ancl in t h e  upper Mississippi valley, the Lake 
region, aud Ohio Valley ou the 31. A severe mind storin oc 
curred at Saint Louis, Mo., tlie crening of the 34  clnriug 
which a velocity of 59 miles per hour was reaclred for teu 
minotes. 

11.-Was ceutral northeast of Lake Hurou the inoriiiug of 
the h t ,  wheuce i t  passed east-northenst to the region north of 
the Gulf of Saint Lawrelice by tlie morning of the 211, the low- 
est pressure, 29.58, beiug noted a t  Father Point, Quebec, the 
evening of the 1st. Rain fell in the lower Saint Lawrence 
valley ou the lst,  and fog was reported along the New Eng- 
laud and Nova Scotia coasts OIL the 1st and 3d. 

111.-Appeared over west Tesas on the 5th and passed 
thence northeast to southeast Kans;is, thence east over south 
Missouri, and apparently dissipated in the miilclle Rlishis- 
sippi valley during the 7th, the lowest pressure reported 
being 39.83, a t  Abilene, Tes., the evening of the 5th. Raiu 
fell from the middle and southeast slopes of the Rocky Monu- 
taius to the Miwissippi Rirer ou the 5th ; on the 6th the rain- 
area esterided to the middle *4tlantic coast, and on tlie 7th 
rain fell in the middle Mississippi valley, and from the lower 
Rlinsissippi valley northeastward to the middle Atlautic coayt. 
Severe thunder-storms occurred in Tesas ou the j t h ,  tlinuder 
;iud hail storms in the lower Ohio valley or1 the Gtli, and 
thunder-storms with very heavy raiufiill in Loiiisinua autl tlie 
east Gulf states on the 7th. 

1V.-Was apparently an off-shoot of the soiitheru pln tenn 
area of low pressure mid was centr:iI over east Utah the even- 
ing of the 8 t h ,  whence i t  mored northeast to tlieregiou nortli of 
Lake Superior by the 10tli, and thence to the lower Saiut Law- 
reuce Valley by the evening of the l l t h ,  its rate of progress, 
31 miles per hour, being t h e  greatest noted for the current 
mouth. The lowest pressure reported in connectiou with this 
low area was 29.38, a t  Salt Lake City, Utah, the e\-euing of 
the 8th. On the 9th raiu fell from uorth Minnesota to Wakli- 
ingtou. During tlie 10th 8 low area advanced from uorth 
Texas to tlie middle R.Iississippi valley, and, in conjuuction 
with unmber IV, caused general raiu from the Great Lakes 
over the east Gulf states. On the 11th rain fell in areas 
east of the Mississip1)i River aud the upper lake region. Local 
storms occurred in Missouri and Arkansas on the loth, and in 
t e lower l3ke region and Saiut Lawrence V d l w  on tlie l l t h .  
%.-Apparently originated over the plateau region, aud the 

ereuiug of the 13th was central over southeast Montana. I t  
remained nearly stationary over North Dakota duriug the 13th  
and ldtb, with wind velocity exceeding 50 miles per how iu 
North and South Dakota, and moved thence over Lake Superior 
and north of the Saint Lawrence Valley to the Gnli of Saint 
Lawrence by the evening of the Wth, the lowest pressure, 
29.36, being noted a t  Fort Buford, N. Dnk., themoruiug of the 
13th. Rain fell in the Red River of t h e  North and middle 
Missouri valleys ou tlie 12th, there were smell areas of light 
raiu in the central -%-alleys on the 13th and 14th, aud light 
rain in the extreme northwest on the 14th. On the 15th raiu 

fell from t h e  Lake region to the Rocky Mountains, and OD 
the 16th rain fell i n  ilreas in the Lake region, the Saint 
Lawrelice Valley, aud the Maritime Proviuces. Local storms 
occurred iu Minnesota and the Dakotas ou the lSth, in the 
Diikntas 011 the 13th,  from the west part of the Lake region to 
tlie iuitlclle Missouri valley on the l.ith, a well-defiued tornado 
being reported a t  Milwaukee, Wis., in the afternoon, in Indi- 
a n ; ~  ilnd Ohio ou t h e  15th, aucl in the lower lake region and 
mitldle Atlnutic states on the lGth, a uotable storm of' this 
date being the one which visited Bergeu Point, N. J., opposite 

uVI.-Tlii.; low ;\rea hac1 the slowest movement of auy plotted 
for the cnrreut mouth, its average rate of advance being but 
11 miles per hoiir. It appeared central over west Kansas the 
morning of the lGth, aud, iuoriug east-northeast, apparently 
diwipating over the north-central Ohio valley the uight of the 
49th, the lowest pressure, 39.53, being noted a t  Keokiik, Iowa, 
the eveniug of the 1 8 t h .  Baiu was general from the Mississippi 
Biver to the Rocky Mountains :iud in the upper lake region on 
tlie 16th. On the 17th the rain-area extended eastward to the 
Atlautic coast states, and a cyclonic area of small energy 
f'oriiied iiew Chesapeake Bay, mheuce i t  nppareutly pagsed to 
sea I>g the morning of the 18th. Ou the lSth rain prevailed 
generally east of the lower Missouri valley, and along the 
middle aud east Gnlt'coasts, aud ou the 19th the rain-area es- 
tended from the Lake region to the east Florida coast. Local 
stornir occurred in tlie Missouri and middle Mississippi valleys, 
and excessive rainfall in parts of the west Gulf states on the 
lGth ; local stornis in the lower Jlissouri and middle and lower 
Mississippi ridleys, and excessive rainfall in the middle and 

states ou the 17th; and local storms in the Ohio 
?tie* lissouri, Arkansas, and the west part of the Lake 
region I)U tlie 19th. 

TII.-Apliearecl off tlie north Pacific coast the moruing of 
t 9 e 17tli, reached Manitoba on the 30th, and moving thence 
south of east passed off the Nova Scotia coast cluriug the 24th, 
its average rate of advance east of the 115th meridian being 
but 15 miles per hour. Rain fell in Washington on the 17th. 
During tlie 18th the raiu-area extended eastward over Mon- 
tiilia, and light rain contiuued in that region during the 
19th autl 20th. Rain tell from the west part of the Lake 
region to the lower Mississippi valley on the 2lst. On the 
22~1 raiu fell from the Lake regiou eastward over New Eng- 
laud and southward to tlie south Atlautic coast, and fog wa8 
reported ou the middle Atlautic and south New Englaud coasts. 
On the 83d rain fell in the Atlantic coast states, and fog was 
reported along the New England coast. On the 24th the rain- 
fall was confined to the Canadian Maritime Provinces. The 
lowest pressure duriug the passage of this low area waa 29.36, 
a t  Calgary, N. W. T., the ereuiug of' the 17th. On the 17th 
the wind velocity exceeded 50 miles per hour on the south 
Washington cqast. On the Slst excessive rainfall occurred in 
Wiscousiu, and a berere local storm was reported at Cbiro, 111. 
Local storms were also reported ou this date iq the lower Mis- 
souri and Ohio valleys and Tennessee. On tlie 24d thunder- 
storms occurrecm the upper Ohio valley and thence to the 
Atlautic coast. 

VII1.-Was first located over north Texas the morning of 6! e 19th, wlieuce i t  moved northeast toIndiana by the evening 
of tlie 30th, after which it apparently recurved northward and 
nuitecl with uumber VII. The lowest pressure, 29.46, was re- 
ported a t  Port Sill, Okla. T., the morniug of the lgth, and a t  
Abilene, Tes., and Fort Sill t he  evening of the 19th. Rain 
fell east and northeast of the storm centre on the 19th, and on 
the 20th the raiu-area extended from the middle Mississippi 
valley to the middle Atlantic coast. ExcessiT-e rainfall waa 
reported iu Ohi the nioruiug of the SOth, ancl wind velocities 
of 30 to 38 mi& per hour were noted in the middle Mis- 
sis\ipj)i valley. Seveie local storms occurred in Arkansas and 
south Missouri on the 19tli, and iu Arkansas, Kentucky, and 

1X.-Was apparently an off-shoot of the southern plateaa 

Stilten I ~ l a ~ i d .  

on the 20th. 



132 MONTHLY WEATEER REVIEW. JUNE, 1891. 
_ _ _ _ ~  ~ 

area of low pressure, and was central over west South Dakota 
the evening of the 22d, whence it advanced to east Manitoba 
by the evening of the 23d, and passed thence uorth of the re- 
gion of observation, its course being influenced by high area 
IV, which ocoupied the Lake region and Ohio Vallej- 011 the 
23d and 24th. The passage of this storm was nuattenclecl 1)s 
general rain, sare  in the Valley of the Red River ot' the 
North. The lowest pressure observed was 99.46, a t  Bismarck, 
N. Dak., the morning of the 23d. Local s t o r m  with escep- 
tionally heavy rainfall occurred in northwest Iowa on the 33d 
mid 24th, and the wind velocity exceeded 40 miles per hour 
in North arid South D u o t a  on the 33d. 

~ _ _ _ _  

end thence slowly east-southeast to the region nort'h of Lake 
Huron by the evening of tlie 29th, afteG which it apparently 
dissipated. The lowest pre$siire uoted during the passage of 
this low area was 29.36, a t  Minuedosa, Man., the ereniug of 
the 27th. Rain fell in the middle Missouri valley on the 26th, 
from Kansas to the Lake region ou the 27th, in the Lake 
region, the niidclle ancl lower Ohio valleys, and the extreme 
uorthwest on the SSth, and generally iu the Lake region, the 
middle Ohio valley, Tennessee, and the easf Gulf states on the 
39th. Local storms occiirrecl in Colorado on the 25th, heavy 
rains iii Nebraska and liausas ou the SGth, severe local storms 
with esceptioually heavy rain from Kansas to Wisconsin ou the 
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NORTH ATLANTIC STORMS FOR JUNE, 1891 (pressure in inches and millimetres j wind-force by Beaufort scale). 

The paths of the storms that appeared over the west part of 
the north Atlantic Ocean during June, 1891, are shown on Chart 
I. These paths have been determiuecl from international obser. 
vations by captains of Ocean Rteitmships and sailiug vehyels 
received through the co-operation of the Hydrographic Office, 
Navy Department, and the New Pork Herald Weather Ser. 
vice." 

Severe storms are unusual in the middle latitudes of the 
north Atlantic Ocean in June, and those af tropical or snb- 
tropical origin geuerally recurve far to the eastward of the 
American coast and seldom acquire destructive strength. The 
storms of thecurrent month about corresponded in number aud 
character with those previously traced for Juue, aiid no storms 
appeared in the vicinity of the West Indies. 

On the 1st a storm of small energy was ceutral between 
Bermuda and the Grand Banks, whence i t  advanced to the 
southwest edge of the Grand Banks by the 3d, recurved to 
south of Xova Scotia by the 3d, moved southeast to aboot the 
42d parallel by the 4th, thence to the east edge of the Grand 
Banks by the Sth, and disappeared north of the region of obser- 
vation by the 6th, the lowest pressure, itbollt 39.60 (753), beiug 
noted on the 5th and 6th. From the 6th to the 11th the pres- 
sure remained high dong  the Atlautic coaet. On the 1st a 
storm was central west of the British Isles, with pressure 
about 29.40 (747) and fresh gales. On the 2d a storm appeared 
central northeast of the Azores, with pressure below 39.40 

(747), whence i t  passed to southwest of Ireland by the 3d; 
during the 4th and 5th this storm remained central west and 
southwest of Irelaud, and by the 7th had advanced over the 
Bay of Biscay. A second storm was central southwest of Ire- 
laud on the 9th, whence it apparently passed east over tbe Bay 
of Biscay. Following the passage of these storms high pres- 
sure contiuued orer and near the British Isles during the second 
decacle of the month. 

On the 9th a' storm was ceutral east of the Grand Banks, 
whence it passed northward and disappeared north of the 
regiou of observation after the 10th. This storm was attended 
by the lowest pressure uoted for the month, the barometer fall- 
ing to about 39.00 (736) on the loth, when the storm was cen- 
tral riorthesst of the Grand Banks. On the 12th a storm which 
was thecontinuation of low area IV was central on the west coast 
of the Gulf of Saint Lawrence; i t  passed south of Nemfound- 
laud during the 13th aud ldth,  and thence moved northeast- 
ward and disappeared north of the region of observation after 
the 15th. On the 17th a storm which was a continuation of 
low area TT was central south of Newfoundland, whence it 
passed uorbheast aud disappeared north of the region of obser- 
vatiou. On the night of the 17th  a storm of small energy ap- 
pareutly developed uear Chesapeake Bay, whence it passed 
east-northeast to east of the Grand Banks by the 20th, ancl 
thence northeastward beyond the region of observation. Low 
pressure continued orer mid-ocean until the %th, 011 which 


